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Pulmonary edema was induced experimentally by various methods～in rats (Ra~ 
was fed a rat chow: a product of ORIENTAL Yeast Ind. Co. L凶.， Japan) guinea 
pigs and rabbits, and changes of. the fine structure of the lung in this condition 
were studied with light and electron microscope. 
1. Pulmonary edema in the alveolar region was studied at first roughly with 
the light microscope concerning its grade and i旬 relationshipwith the neighbouring 
region, followed by the detailed stud;rア withthe electron microscope and the following 
classification of pulmonary edema was made. 
I. Adrenalin induced pulmonary edema. 
JI. Pulmonary edema induced b~’ the rapid infusion of a large amount of fluid. 
I. Pulmonary edema induced by the per oral intake of a large amount of water. 
N-Pulmonary edema induced by chemical poison agents. 
V. Pulmonary edema induced by poison gases. 
VI. Pulmonary edema induced stimulation of nerves 
(Pulmonary edema due to inhalation of carbon dioxide gas) . 
2. After the study on the changes of fine structure of the lung in pulmonary 
edema induced b：－守 morethan 20 ways, the following conclusion concerning the mech・
anism of pulmonary edema was obtained. Wアaterenters at fir叫 theinterstitial 
tissue following the increase of permeal】ilit~’ of the alveolar capillary, and there takes 
place on so-called “inflammatory change" in the large alveolar cels. Then, when the 
increased permeability continues or a new load of water is added, it is presumed 初
occur that the alveolar epithelial cells swell up by absorbing water. 
3. The mechanism of fluid leakage into the alveolar cavity could not be clarified 
i目romthe observation of the specimen fixed with osmic acid. 
Hmvevcr, it is probable that the leakage takes place when the swelling of the 
alveolar epithelial cels exceeds a certain limit. 
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4. The fact, that the earliest changes of edema is seen not on the capillary 
endothelial cells but on the alveolar epithelial cells which is located beyond the 
basement membrane, suggests the importance of the basement membrane relation 
with the permeability of the capillary wall. 
5. In the subj配tswhose immediate cause of post-operative death is pulmonary 
edema, the histological finding of the lung was flood of fluid in the alveolar cavities. 
A good way生orepr-Oduce this change experimenもally is let the body accumulate 
slowly a large amount of water,_ and the method of per oral water loading with 
the addition of subcutaneous injection of Vasopressin is thought to be very good one 
for the electron microscopic study of pulmonan・ edema, because it is simple without 
the need of complex maneuvers such as surgical operation and the histological findings 
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に認められ， Eつ SCHULZはこれを， Bandfiirmige






































senartige Offnung (ScHuLz) （図28）を認めた．
SCHULZは之を Schleusenartige Offnungen der 



























支えない－ ~p ち F A:¥1TUは肺毛細血管に強く作用し
て，これを破壊しP 基底膜に強い変化を起し，肺胞上
皮細胞内実質をも崩壊する強力な化学薬品毒素ど判断














































褒状変化像がみられ，また空胞形成， ミト コン ドリア
内Cristaの空際形成等が認められた．
POLI口組039）等1±，大肺胞細胞内炎症所見として，
1) 小空胞の増加， 2) Dark granulaの増加p
3) ミトコンドリアのCristaの崩壊， 4) 5トコンド
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Fig. 3. Adrenalin(0.4mg/kg) + 5% glucose solu-
tion (40cc/kg) intravenous injection 
Fig. 5. Distilled water (IOOcc/kg) 
intravenous injection 
:-a令、
Fig・. 4. 5% glucose solution (IOOcc/kg) 
intravenous injection 
Fig・. 6. Rabbit lung, right lung resection+ 
5%glucose solution (200cc/kg) in-
travenous injection. 
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Fig. 7. Water (lOOcc/kg, per os) + vasopressin Fig. 8. ANTU (50mg/kg) intra peritoneal 
(0.25I.U.) subcutaneous injection injection 
Fig. 9.Ether inhalation (open-drop), Fig. 10. Clz + HCI mixed gas inhalation 
after death 
Fig. 1. C02 gas inhalation (1 hour) Fig・. 12. Cervical sympathicusganglion 
stimulation 
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Fig・. 13. Sac jugulaire 
Fig・. 15. Guinea pig lung, bilateral 
Yagotomy 
Fig・. 14. Sac jugulaire 
Fig・. 16. Guine旦 piglung, bilateral 
vagotomy 
Abbrebiation in the electron micro邑-raphs
A E : Alveolar Epithelium M Mitochondria 
AL : Alveolar Lumen MV : Microvilli 
B:U Bas巴ment:¥Icmbrane :'-/ Nucleus 
CE （‘ヨpillaryEndothelium 0 B : Osmiophylic Body 
（司L: Capillary Lumen p Pinocytosis 
D Detachment of Cell from the R Red Blood Cell 
Basement Membrane v Vacuoles 
ER Endoplasmic Reticulum w White Blood Cell 
I T : Interstitial Tissue 
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Explanation of Electron Microg・raphs 
Fig・. 17 Normal lung. Large alveolar cel. ( x 24,000) 
Fig. 18 Normal lung. ( x 14,000) 
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Fig. 19 Intravenous injection of adrenalin (0.4mg/kg) and physiologic saline solution 「40cc/kg),
Swell in宮 upof alveolar cells toward the alveolar cavity. （×25,000) 
Fig・. 20 Intra v明 10usinjection of adrenalin ( 5略／勾〕.Swelling up of alveolar cells with a向ー
erance of many fluid-filled vacuoles, Yiz., increased actiYity of pinocytosis P : Pin-
ocytosis. ( x 25,000) 
Fig・. 21 Intravenous injection of adrenalin ( 5 mg／同）.Detachment of the capillary endothelial 
cells of the lung. ( x 48,800) 
Fig・. 22 Intravenous injecton of adrenalin (0.4mg/kg〕and5% glucose solution (40cc/kg). Deta-
chment of the capillary endothelial cells of the lung. （×31,200) 
Fig・. 23 Intravenous injection of adrenalin (0.4mg/kg〕and5%glucose solution (40cc/kg). Large 
alveolar cells change and the crista of mitochondria at the right end of the figure 
showed indistinctiYeness of its tubular or stratified structure. There is enlargement 
of endoplasmic reticulum and vacuolization r V 1 in several areas. Osmiophylic bodies 
(OB) swell up and their contents show ribbon-like or string-like change. （×31.200) 
Fig. 24 Rapid intravenous injection of 5% glucose solution (IOOcc/kg). Marked S¥Yelling up to-
ward the alveolar caYity of the alveolar cells. The capillary endothelial cells of the 
lung showed marked irregular swelling and the ring-form part is that of polypous 
swelling. （×18,400) 
Fig・. 25 Pulmonary lobectomy with intravenous injection of 5% glucose solution (200cc/kg〕.4 
hour later. The alveolar cells swell up and form small, fluid-filled Yacuoles. The 
capillary endothelial cells also swell up and form more numbers of fluid-filled vesi-
cles, and some desquamate. ( x 20,800) 
Fig・. 26 Pulmonary lobectomy with intravenous injection of 5% glucose solution (200cc/kg). 2 
hour later. Swelling up of alveolar epithelial cells is seen, but there is yet no 
change of capillary endothelial cells. There is some number of erythrocytes in the 
interstitial tissue. （×36,000) 
Fig・. 27 Per oral water loading and subcutaneous administration of vasopressin. Both the 
alveolar epithelial cells and the capillary endothelial cells swell up, the latter sho-
wing less degree of change. These cells show also vacuolization. （×55,000) 
Fig. 28 Per oral water loading and subcutaneous administration of vasopressin. The arrow 
shows so-called”Schleusenartige Offnungen der basale Membran des Alveolarepithels” 
by SCHULZ, which is the condition of extreme elevation of pinocytic activity due 
to destruction of the epithelial cell-membrane. （×73,200) 
Fig. 29 Per oral water loading and subcutaneous administration of vasopressin. Swe!ling up 
and vacuolization of the alveolar epithelial cells and detachment of the cariillary 
endothelial cells.〔x41,600) 
Fig. 30 Per oral n’ater loading and subcutaneous administration of vasopressin. The swel!-
ing up of the alveolar epitheli呂lcells is so marked that it is readily seen with a 
small magnification, but not so much with the capillary endothelial cells. （×6,760) 
Fig. 31 Pulmonary edema induced by ANTU. Both the alveolar epithelial cells and the base-
ment membrane shows n’avy extension. Exuded materials in the alveolar cavity is 
homogenous and is higher in electron density than the fluid in the capillary lumen. 
（×20,800) 
Fig. 32 Pulmonary edema inducd by A:¥'TU. In addition to the changes as described in Fig. 
31, there is destruction of the capill且ryendothelial cells. （×20,800) 
Fig. 33 Pulmonary edema induced by ANTU. There are changes in the large alveolar cells. 
As the change of mitochondria there is no swelling but the structure of crista beco-
mes indistinct. Endoplasmic reticulum becomes enlarged and is indistinguishable form 
vacuoles. Osmiophylic bodies show ribbon-like or string-like change. （×2ち，200)
Fig-. 34 Anesthetic death by ether. Both the alveolar epithelial cells and the capillary endo-
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thelial cells swell up diffusely but slightly. Many fluid-filled vacuoles are seen in 
them and cytoplasma from destructed cells are seen in the alveolar cavity.（×16,000) 
Fig・. 35 Anesthetic death by ether. Among the particles from the destructed cels, mito-
chondria show a specific change, viz., spotted destruction. The arrow shows that the 
destructed area lies side by side with the partially destructed area, and al are 
presumed to undergo spotty destruction soon. ( x 24,000) 
Fig・. S6 Administration of Cb and HCI gas. Both the alveolar epithelial cells and the capillary 
endothelial cells swell up diffusely with formation of many small fluid-filled vacu司
oles, and the former swells up more and forms less vacuoles than the latter. And 
detachment is seen also. A special change is seen on the basement membrane which 
showed destruction and widening. （×32,200) 
Fig・. S7 Administration of COz gas for I hour. The alveolar cells showed slight swelling・
The area of swelling has a small amount of intracellular substance low in electron 
density. （×39.600) 
Fig・. 38 Administration of C02 gas for 2 hour. In the large alveolar cells there are so-called 
”inflammatory changes”such as enlargement and vacuolization of endoplasmic reti旬
culum and indistinctiveness of the tubular structure of crista of mitochondria. Please 
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